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Legacy SAIC MS Performance in α-QPSK Modulation
1 Introduction
A new Study Item Multi-User Reusing One Slot (MUROS) was agreed at GERAN#36 [1]. At MUROS Telco #4, performance evaluation of α-QPSK based candidate technique for legacy SAIC MS has been presented [2] which shows the potential strict criteria of power control. E.g. power imbalance between two MUROS users should not exceed 4dB.

In this contribution, the performance of legacy SAIC MS has been assessed for α-QPSK modulation.

2 Simulated Model
The α-QPSK modulation was simulated using the following equivalent scheme same as in [2]:
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Figure 1: α-QPSK modulation implementation

It can be shown that the modulation scheme depicted in Figure 1 is equivalent to α-QPSK, and the following connection between α and β holds:
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So, the SNR used below equals to below, where S denotes the power of MUROS user1.
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3 Simulation Assumptions
The simulation assumptions are shown in table 1.

	Parameter
	Value

	Speech codec
	AFS5.90/AFS12.2/AHS5.9/GSM HR

	Channel profile
	Typical Urban (TU)

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Antenna diversity
	No

	Interference
	Seinsitivity

	Receiver type
	Legacy SAIC

	Tranning Sequence of MUROS User 1
	TSC0 (Legacy TSC)

	Tranning Sequence of MUROS User 2
	New TSC0 (see[3])


Table 1: Simulation Assumptions
4 Simulation Results
The simulation results have been shown below in Figure 2, Figure 3, Figure 4 and Figure 5 for different codec types.
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Figure 2: TCH/AFS 5.9
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Figure 3: TCH/AFS 12.2
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Figure 4: TCH/AHS 5.9
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Figure 5: TCH/GSM HR
It was shown that sensitivity performance curves of weaker MUROS user are getting worse in case of  power imbalance is greater than 6-8dB for different speech codec types. 
5 Conclusions
It has been seen that the sensitivity performance of legacy SAIC mobile would get worse in case of power imbalance exceeds 6-8dB between two MUROS users for α-QPSK. It is foreseen that the benefit of power control derived from α-QPSK modulation would be restricted to certain extent for non-MUROS aware mobile .e.g. the power of weaker MUROS user shall not 6-8dB less than the stronger MUROS user.
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